Extensive central gray lesions did not interfere with septal self-stimulation behavior or escape responding to aversive dorsomedial tegmental stimulation.
Electrical stimulation of various neural sites may produce motivational consequences which result in appetitive (self-stimulation) or defensive (escape) behavior (Olds, 1962) . The diversity of neural sites capable of producing motivated behavior has led to speculation about the way these sites are related. The possibility of some critical locus for these effects has prompted several investigators to examine the changes in responses to reinforcing brain stimulation following the production of brain lesions (Olds, 1964; Valenstein & Campbell, 1966; Ward, 1960 Ward, , 1961 . A relatively unexplored area, the mesencephalic central gray, is of particular interest because of its many connections with brain stem, limbiC, and diencephalic structures including positive and negative reinforcing areas.
Central gray connections with positive reinforcing areas (the lateral and posterior hypothalamus and septum) and negatively reinforcing areas (the periventricular hypothalamic structures) have been described by Bucher & Burgi (1953) , Cowan, Guillery, & Powell (1964) , Guillery (1957) , Morest (1961) and Nauta (1956 Nauta ( , 1958 Nauta ( , 1960 . Connections with the lateral hypothalamus and septum are primarily via the medial forebrain bundle, mammillary peduncle, and mammillotegmental tract. The septal area is also connected to the central gray by way of the hippocampus and fornix fibers. Connections with the periventricular and posterior hypothalamic structures are via the dorsal longitudinal fasiculus.
The mesencephalic central gray itself may play an important role in the mediation of pain. Anatomical evidence in support of this view has been provided by Mehler (1962) , and Mehler, Feferman, & Nauta (1960) , who have described major fiber termination of the spinothalamiC "pain tract" in the central gray. Behavioral studies have demonstrated the aversive properties of electrical stimulation of the central gray (Abrahams, Hilton, & Zbrozyna, 1960; Livingston, 1962; Olds & Olds, 1962; Olds & Peretz, 1960; Skultety, 1963; Speigel, Kletzin, & Szekely, 1954; Valenstein, 1965; Wilkinson & Peele, 1963) . Lesions in this area have been reported to decrease responsiveness to noxious peripheral stimuli (Melzack, Stotler, & Livingston,1958; Skultety ,1958) .
The present study reports the effects of extensive central gray lesions on septal self-stimulation and escape behavior from aversive dorsomedial tegmental stimulation posterior to the lesion site.
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Six male albino rats (300-400 gm) of the Holtzman strain were used. Two Ss were implanted with septal electrodes (Diagonal Band of Broca) and four Ss were implanted with dorsomedial tegmentum electrodes. With the skull level between the lambda and bregma, the tegmental electrodes were inserted at an angle of 25.5 degrees from the vertical, 7.0 mm posterior to the bregma, 2.5 mm lateral and 4.75 mm below the skull surface. All six Ss received bilateral electrolytic lesions of the mesencephalic central gray. The current used for lesions was 2.0 rna DC delivered for 20-25 sec. Following lesions and electrode implantation, the response of Ss to brain stimulation was evaluated. Self-stimulation was observed in a conventional lever pressing chamber. Lever presses were reinforced with a 0.5 sec. train duration of pairs of biphasic rectangular pulses (pulse duration 0.2 msec.; pulse pair frequency 100/sec.) delivered on a CRF schedule. After initial lever pressing training animals received five 24 min. tests. A test consisted of three 8 min. sessions each preceded by a 2 min. "warm-up" period. Current levels were 0.3, 0.65 and 1.0 rna for the three consecutive sessions. Lever pressing rates were recorded automatically. Escape behavior from continuous tegmental stimulation (current range 75-350 I' A) with the same parameters as described for the septal stimulation was observed in a two-compartment shuttlebox (60 by 25 cm and 42.5 cm high). Photo electric ceU assembUes located 12.5 cmfrom each end of the box were used with appropriate Circuitry to record escape responses.
Results and Discussion
Lesions in Ss with septal electrodes destroyed 90-100% of the central gray matter under the superior colliculi from the level ofthe Edinger-Westphal nucleus to the anterior margin of the inferior colliculi. Additional posterior damage spared the dorsal and deep tegmental nuclei, but destroyed central gray matter above and anterior to these nuclei. Figure 1 illustrates the destruction in one of these animals. Both septal animals lever pressed at rates comparable to or higher than that typically observed in unlesioned animals with similar electrode placements. Average response rates for the five tests were 70 and 95 responses per minute for the two Ss.
Three Ss with aversive dorsomedial tegmental electrodes suffered 90-100% destruction of the cross sectional extent of the central gray including the dorsal longitudinal fasciculus. The remaining S suffered 80% damage. The major destruction in all animals extended from the level of the commissure of the superior colliculi to the brachium of the inferior colliculus. Figure 2 illustrates the extent of central gray destruction in one of the three animals suffering the more extensive destruction. All four Ss escaped vigorously from dorsal central gray stimulation posterior to the lesion site, The escape latencies, which averaged less than 1.5 seco, were not different from those typically observed at comparable intensities in unlesioned animals with similar electrode placements.
It appears that extensive mesencephalic central gray lesions do not interfere with either septal self-stimulation or escape behavior from dorsomedial tegmental stimulation. Similar observations on escape behavior of cats has been reported by Skultety (1963) . It is concluded that the aversive properties of dorsomedial tegmental stimulation and the positive properties of septal stimulation are not dependent upon the integrity of pathways such as the dorsal longitudinal fasciculus which traverse the rostral half of the central gray. 
